Membrane topology of the N-terminal half of the hamster P-glycoprotein molecule.
P-glycoprotein (Pgp) is a tandemly duplicated plasma membrane protein containing 12 predicted transmembrane (TM) segments and two cytoplasmic ATP-binding domains. Pgp appears to be responsible for multi-drug resistance in cancer cells. A detailed knowledge of the topological structure of Pgp will be required for understanding its mechanism of action. Previously, we have investigated the membrane orientation of Pgp using a cell free translation/translocation system supplemented with canine pancreatic microsomal membranes. We observed unexpectedly that the C-terminal half of the Pgp molecules was present in two different topological orientations (Zhang, J.-T., and Ling, V. (1991) J. Biol. Chem. 266, 18224-18232). In the present study, using a similar approach, we have investigated in detail the topological structure of the N-terminal half of the Pgp molecule. Again, two orientations were observed. One has all six predicted TM segments in the membrane bilayer, the other has only four TM segments in the bilayer with predicted TM3 and TM5 in a cytoplasmic and extracellular location, respectively. Although the primary sequence of Pgp appears to be a tandem duplication, the new topological structure of N-terminal half is not a simple tandem duplication of that in the C-terminal half. Thus it appears that the insertion and orientation of Pgp TM segments are dictated by specific localized sequences. These results, together with our previous findings, raise the possibility that Pgp in the native membrane may be present in different topological orientations and this feature may be important for its function.